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Description 

Field of the Invention 

The present invention relates to a device for 
injecting liquid additive products into a liquid. 

Background of the Invention 

Numerous applications are known in which ad- 
ditive products nnust be injected into a liquid, for 
exannple. in water treatnnent installations or facilities 
in which chlorine is injected to render source water 
potable. 

Due to the presence of various salts or com- 
pounds dissolved in the water, or the liquid, the 
injection of chlorine, or other additives, causes 
chemical reactions which produce insoluble or only 
slightly soluble salts which precipitate at least par- 
tially from the liquid, as in the cited example, 
calcium may precipitate from treated water. 

These insoluble salts often precipitate onto the 
additive product injection nozzle, or in regions adja- 
cent thereto, and accumulate to form undesirable 
deposits or concretions capable of obstructing the 
injection nozzle, or even the conduit through which 
the liquid flows. Certain sensitive parts of such 
installations must therefore be dismantled in order 
to eliminate such deposits at regular intervals, by 
suitable physico-chemical methods. 

Moreover, devices have been proposed for 
adding chlorine to water in a batch process, by 
suction produced by the evacuation of a treated 
water holding tank as water is drawn therefrom. 
Such a device is described in U.S. patent N° 
2,418,628. Although in such known devices the 
problem of accumulation of precipitated salts on 
the tube through which chlorine is added is not 
normally posed, such devices are wholly unsuitable 
for continuous operation as is required of water 
treatment facilities, as the operation of the chlorine 
injection circuit is entirely dependent on pressure 
fluctuations only existing in a batch process in- 
stallation. 

Brief description of the invention 

In order to alleviate the drawbacks of existing 
devices, the present invention provides a device for 
injecting an additive product into a liquid flowing 
continously through a conduit comprising a bell 
delimiting a chamber which is filled with a gas 
under pressure and which is in fluid connection 
with said conduit, means for maintaining the sur- 
face of the liquid within the bell at a substantially 
constant level, a nozzle provided within said betl at 
a predetermined distance from the surface of the 
liquid and means, independent from said maintain- 



ing means, for supplying said nozzle with a con- 
trolled flow rate of said additive product, whereby 
said nozzle is maintained entirely within the portion 
of said chamber filled with said pressurized gas. 

5 By virtue of the invention, the liquid being 

treated does not contact the injection nozzle, thus 
precluding the deposition of insoluble salts thereon 
which may form during the injection of the additive 
products into the liquid. It can be seen, therefore, 

10 that there is no longer any possibility for such salts 
to precipitate in such a way as to form concretions 
on the injection nozzle. 

According to the nature of the liquid and/or of 
the additive products in the application envisaged, 

;5 the gaseous atmosphere can comprise air. a neu- 
tral gas or a mixture of gases. 

(VIeans for introducing and maintaining the gas- 
eous atmosphere may consist, in the simplest 
case, in a fitting issuing into the chamber and 

20 equipped with a shut off valve. The fitting may be 
permanently or temporarily connected to a source 
of compressed air or gas. Control of the shut off 
valve or of the start up of the source of the com- 
pressed air or gas may be manual or automatic. 

25 In order to verify that the gaseous atmosphere 

occupies a volume sufficient to entirely contain the 
nozzle, all or part of the walls forming the chamber 
may be made of transparent or translucent material 
affording visual verification of the liquid level under 

30 the gaseous atmosphere. Alternatively, a level de- 
tector of any suitable type may be installed in the 
chamber, which would set off a visual or accoustic 
warning signal, or which may be connected to an 
automatic level control system. 

35 The gas used in conjunction with the present 

invention is preferably insoluble or only slightly 
soluble in the liquid being treated, thus affording 
entirely manual control of the liquid level in the 
bell. 

40 Furthermore, the device may comprise a sepa- 

rator for removing precipitates deposited in or on 
the fluid conduit. For the purpose of the invention 
any suitable separator may be used such as filters, 
centrifugal or cyclone separators, decanters, etc. 

45 The several elements, a length of liquid con- 

duit, the chamber, the nozzle and the gas fill fitting, 
which constitute the invention may form an in- 
dependent unit which can be inserted in liquid 
piping and connected to a dosing pump for liquid 

50 additive products, or may be integrated into a 
complete dosing unit. 

Brief description of the drawings 

55 Various details and advantages of the invention 
will be better understood through the following de- 
scription in which reference is made to the an- 
nexed drawings, in which : 
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Figure 1 is a schematic sectional view of a 
device according to the invention, 
Figure 2 is a schematic plan view of the devic 
of Figure 1, shown connected to a centrifugal 
precipitate separator, 

Figure 3 Is a schematic sectional view of an 
alternative embodiment of the invention, and 
Figure 4 is a schematic sectional view of a 
second alternative embodiment of the invention. 

Detailed description of the Invention 

The device 10, of which Figure 1 is a sectional 
view, comprises a length of conduit 12 having two 
end flanges 14 or any other suitable connecting 
means, by which it may be inserted in the piping 
16 through which flows a liquid 18 In the direction 
indicated by arrow 20 in Figure 1 . 

Above the section of conduit 12, the device 
comprises a bell 22, the interior of which defines a 
chamber 24 in fluid communication with the con- 
duit. The bell may be formed as a separate piece 
and fixed to the length of conduit 12 by suitable 
flanges, as illustrated in Figure 1 , or according to a 
variant of the invention, not shown, may be made 
of the same material as the length of conduit and 
fixed to the latter for example by welding. 

The nozzle 26 for injecting additive products 
into the liquid 1 8 projects inside the chamber 24. 

As Is schematically represented in the Figures, 
additive products are fed from a pumping and 
dosing group 28 through a tube 30. 

In order to remove the nozzle 26 from contact 
with the liquid 18 and thereby avoid formation on 
or about the nozzle of insoluble salt concretions or 
deposits which may precipitate during the injection 
of the additive products, the chamber 24 is filled 
with a gaseous atmosphere under pressure where- 
by the nozzle extends entirely into the gaseous 
atmosphere and the level 32 of the liquid In the 
chamber remains at a predetermined distance be- 
low the tip of the nozzle. 

The quantity of gas required in the chamber is 
introduced, and, if need be. maintained, by means 
of a fitting 34 issuing into the chamber, and which 
may be connected either permanently or temporar- 
ily to a compressed gas source 36. A shut off valve 
38 is provided on the fitting and affords isolation of 
the chamber from the source 36 or the ambient 
atmosphere. 

The bell may be completely formed from a 
transparent or translucent material in order to afford 
visual verification of the liquid level 32, and may 
include one or more level indicators 40. Alter- 
natively, the bell may be only partially made of 
such a material, at least in a zone extending suffi- 
ciently vertically to permit effective visual checking 
of the liquid level. 



The shut off valve shown is of the manually 
operated type and can as such be opened by an 
operator for instance, when the liquid level ris s 
above a predetermined point or set maximum 
5 height, in order to allow a certain quantity of pres- 
surized gas to enter the chamber from the source 
36 and to decrease the level of the liquid to a 
predetermined low point. 

Alternatively, the shut off valve 38 may be a 
10 check valve : in such case, the operator would 
control the start up and the shut off of the pressure 
source 36 in order to re-establish the desired liquid 
level. 

According to a further alternative, not repre- 

76 sented in the Figures, but which will be readily 
understood by one skilled In the art, the maintain- 
ing of the liquid level can be made automatic, for 
Instance, by allowing the valve 38 to take the form 
of a float valve, or of a motorized valve controlled 

20 by a pilot operated control unit which itself is linked 
to appropriate level detectors. 

As has been stated, the gas selected is prefer- 
ably insoluble or only very slightly soluble In the 
liquid being treated, and Is advantageously a neu- 

25 tral gas allowing the use of a visual level control 
arrangement and of a manually operated valve in 
the majority of applications, as pumping and dos- 
ing groups for additive products generally require 
regular surveillance. 

30 Figure 2 shows the device represented In Fig- 
ure 1 and described hereinabove associated, ac- 
cording to the invention, with a precipitate separa- 
tor situated downstream in the direction of fluid 
flow indicated by arrow 20 in Figure 2. The separa- 

35 tor shown is of the centrifugal type, and includes a 
frusto-conical shell or housing 52 with a vertical 
axis, in which the liquid enters through a substan- 
tially tangential orifice 54, and exits from the hous- 
ing 52 through a substantially central orifice 56 

40 situated In the upper part of the housing. 

Such an arrangement allows insoluble 
precipitates which may form In the injection device 
10 to accumulate along the periphery of the hous- 
ing 52 by centrifugal force and to be displaced by 

45 gravity to the lower part of the frusto-conical hous- 
ing. An evacuation tube 58 provided with a valve 
60 issues into the lower part of the housing in order 
to afford evacuation of precipitate matter therefrom 
at regular intervals. 

50 According to an alternative embodiment shown 
in Figure 3, an additional decanting and gas dos- 
age chamber 62 Is provided beneath the bell 22. 

The volume of the chamber 62 affords a reduc- 
tion in the flow rate of the liquid entering through 

65 an inlet orifice 64 and exiting through an outlet 
orifice 66, and therefore allowing the settling of 
precipitates at the bottom 68 of the chamber 62. 
Furthermore, the baffle 70 is provided In the cham- 
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ber and forms a flow space 72 adjacent the bottom 
of the chamber. As the liquid flow undergoes a 
change in direction of betw en 90* and ^B0\ th 
precipitates are deposited on the bottom of th 
chamber. 

A shut off valve 74 placed adjacent to the inlet 
orifice 64 allows for the isolation of the chamber 62 
and the bell 22 and evacuation valve 76 provided in 
a conduit 78 issuing through the bottom of cham- 
ber 62 allows for draining of the latter. 

The foregoing arrangement provides for two 
functions : 

- firstly it enables accumulated precipitates to 
be evacuated from the bottom of the cham- 
ber ; and, 

- secondly, it allows air to be injected into said 
chamber in order to maintain the level of air 
in the bell 22. 

As will be appreciated, the cumulative volume 
of the bell and the chamber should be determined 
as a function of the working pressure of the liquid 
circuit, in order for the re-compression of the vol- 
ume of air contained in the bell and the chamber to 
result in the establishment of the desired level of 
fluid in the lower part of the bell 22 once the 
system is brought back into operation by the open- 
ing of shut off valve 74. 

As will be appreciated by one skilled in the art, 
the centrifugal separator 50 may be replaced by 
any other suitable type of separator. 

Furthermore, the positioning of the bell 22 
above the conduit 12 is not to be limited to the 
arrangements shown in Figures 1 and 3. In particu- 
lar, according to a further alternative embodiment 
of the present invention, shown schemetically in 
Figure 4, the primary fluid conduit 12 may include 
a branch conduit 82 coupled to the primary fluid 
conduit and disposed in a loop In parallel to a 
section of the latter. In such an embodiment a back 
pressure means, shown as an annular disc 86 in 
Figure 4, is provided in a primary fluid conduit 12 
in order to cause a fraction of the fluid flowing 
therein to be diverted through the branch conduit 
82, as represented by arrow 84 in Figure 4. 

Although the back pressure means shown in 
Figure 4 is a fixed resistance, stationary device, it 
will be appreciated that any suitable mobile and/or 
adjustable arrangement may be used to divert a 
fraction of the fluid flow into branch conduit 82. 

The portion of the fluid to be treated which 
enters the branch conduit 82 is treated with ad- 
ditive product exactly as set forth hereinabove, and 
is subsequently channeled back to the primary 
conduit 12 where the treated portion of the fluid 
mixes with the portion of the fluid which was not 
diverted through the branch conduit. 

In the context of the invention, the terms ad- 
ditive products should not be understood in a re- 



strictiv way, but include all products for treatment, 
purification, softening, coloration or decoloration. 
Ph or surface tension modification, etc, of a liquid. 
In a similar way, the term precipitate is taken to 
5 mean all bodies, either solid or semi-solid, such as 
flocculent materials, gels, viscose products, etc. 

Claims 

10 1. A device for injecting an additive product into a 
liquid flowing continously through a conduit 
comprising a bell delimiting a chamber which 
is filled with a gas under pressure and which is 
in fluid connection with said conduit, means for 

75 maintaining the surface of the liquid within the 

bell at a substantially constant level, a nozzle 
provided within said bell at a predetermined 
distance from the surface of the liquid and 
means, independent from said maintaining 

20 means, for supplying said nozzle with a con- 

trolled flow rate of said additive product, 
whereby said nozzle is maintained entirely 
within the portion of said chamber filled with 
said pressurized gas . 

26 

2. A device according to claim 1, wherein said 
bell is disposed above said conduit. 

3. A device according to claim 1, wherein said 
30 conduit includes a bypass branch and means 

for diverting a fraction of said liquid through 
said branch wherein said bell is placed above 
said branch, and is in fluid communication with 
said conduit through interposition of said 
35 branch. 

4. A device according to claim 1 , further compris- 
ing a settling chamber provided beneath said 
bell and having a bottom and a baffle extend- 

40 ing therein whereby said baffle forms with said 

bottom a flow space adjacent said bottom. 

5. A device according to claim 1 , further compris- 
ing means for introducing and maintaining a 

45 gaseous atmosphere under pressure in said 

chamber of said bell, whereby said nozzle is 
entirely and permanently located in the portion 
of said chamber filled with said gas. 

50 6. A device according to claim 1, wherein said 
bell is at least partially made of a transparent 
material. 

7. A device according to claim 1, wherein said 
55 bell is partially made of a translucent material. 

8. A device according to claim 1, wherein said 
bell is made of a material substantially iden- 
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ticat to the material comprising said conduit, 
said bell being fixedly attached to said conduit. 

9. A device according to claim 5, wherein said 
means for introducing and maintaining a gas- 
eous atmosphere under pressure in said cham- 
ber of said bell include a fitting issuing Into 
said chamber and adapted for connection to a 
pressurized gas source, and a valve connected 
to said fitting. 

10. A device according to either of claims 5 or 9, 
wherein said means for introducing and main- 
taining a gaseous atmosphere in said chamber 
of said bell include an adjacent settling cham- 
ber provided beneath said bell, a bottom con- 
duit provided with a valve for draining the 
liquid contained in said chambers and for in- 
troducing gas Into said chambers in a volume 
determined as a function of the pressure of 
said liquid, and wherein said liquid enters into 
said chamber through an inlet orifice, a shut off 
valve being provided adjacent said inlet orifice. 

11. A device according to claim 1, wherein said 
device is provided with a precipitate separator. 

PatentansprUche 

1. Vorrichtung zum Einspritzen eines Zusatzstof- 
fes in eine standig durch eine Leitung stro- 
mende FlOssigkeit, mit einer Glocke, die eine 
Kammer begrenzt, welche mit einem Gas unter 
Druck gefUlit ist und welche in Fluidverbindung 
mit der Leitung steht, Mittein zum Halten der 
FlUssigkeitsoberflache innerhalb der Glocke 
auf einem im wesentlichen konstanten Niveau, 
einer innerhalb der Glocke in einem vorgege- 
benen Abstand von der Flussigkeitsoberflache 
angeordneten DUse und von den Haltemittein 
unabhangigen Mittein zur Versorgung der 
DUse mit einer geregelten DurchfluGmenge 
des Zusatzstoffes, wobei die DUse vollstandig 
innerhalb des mit unter Druck gesetztem Gas 
gefullten Toils der Kammer gehalten ist 

2. Vorrichtung nach Anspruch 1 , 

bei der die Glocke oberhalb der Leitung ange- 
ordnet ist. 

3. Vorrichtung nach Anspruch 1, 

bei der die Leitung einen Bypass-Abschnitt 
und Mittel zur Umleltung eines Teils der FlUs- 
sigkeit durch den Abschnitt aufweist, wobei die 
Glocke oberhalb des Abschnitts angeordnet ist 
und durch eine Zwischenschaltung in den Ab- 
schnitt mit der Leitung in Fluidverbindung 
steht. 



4. Vorrichtung nach Anspruch 1 , 

ferner aufweisend eine unterhalb der Glocke 
angeordnete Absetzkammer mit einem Boden 
und einer sich in ihr erstreckenden PrallflMche, 
5 wobei die Prallflache zusammen mit dem Bo- 

den einen an den Boden angrenzenden Durch- 
fluBraum bildet. 

5. Vorrichtung nach Anspruch 1 , 

10 ferner aufweisend Mittet zum Einleiten in die 
und Halten einer gasformigen Atmosphare in 
der Kammer der Glocke unter Druck, wobei die 
DUse ganzlich und standig in dem mit Gas 
gefUllten Teil der Kammer angeordnet ist. 

75 

6. Vorrichtung nach Anspruch 1 , 

bei der die Glocke zumindest teilweise aus 
einem transparenten Material hergestellt ist. 

20 7. Vorrichtung nach Anspruch 1, 

bei der die Glocke teilweise aus einem translu- 
zenten Material hergestellt ist. 

8. Vorrichtung nach Anspruch 1 , 

25 bei der die Glocke aus einem Material herge- 

stellt, das ist zu dem die Glocke umfassenden 
Material Im wesentlichen identlsch ist, wobei 
die Glocke feststehend an der Leitung befe- 
stigt ist. 

30 

9. Vorrichtung nach Anspruch 5, 

bei der die Mittel zum Einleiten in die und 
Halten einer gasformigen Atmosphare in der 
Kammer der Glocke unter Druck ein AnschluB- 
35 stuck, das in die Kammer mundet und mit 

einer unter Druck stehenden Gasquelle ver- 
bindbar ist, und ein mit dem AnschluBstUck 
verbundenes Ventil enthalten. 

40 10. Vorrichtung nach Anspruch 5 Oder 9, 

bei der die Mittel zum Einleiten in die und 
Halten einer gasformigen Atmosphare in der 
Kammer der Glocke eine unterhalb der Glocke 
angeordnete Absetzkammer und eine Boden- 

45 leitung aufweisen, die mit einem Ventil zum 

Ablassen der in den Kammern enthaltenen 
Flussigkeit und zum Einleiten von Gas in einer 
abhangig vom Druck der FlUssigkeit ermittel- 
ten Menge in die Kammer versehen ist, wobei 

50 die FlUssigkeit durch eine EinlaBoffnung in die 
Kammer eintritt und ein Absperrventil benach- 
bart zur EinlaBoffnung vorhanden ist. 

11, Vorrichtung nach Anspruch 1, 
55 bei der die Vorrichtung einen Abschelder fUr 

ausgefallene Stoffe aufweist. 
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Revendications 

1. Dispositif pour injecter un produit additif dans 
un liquide qui s'^coule continuellement dans 
un conduit, comprenant une cloche d^limitant 
une chambre qui est remplie d'un gaz sous 
pression at qui est reliee par fluide audit 
conduit, das moyens pour maintenir la surface 
du liquide dans la cloche a un niveau sensible- 
ment constant, une buse pr^vue dans ladite 
cloche a une distance pred^terminee de la 
surface du liquide et des moyens, ind^pen- 
dants desdits moyens de maintien, pour ali- 
menter ladite buse avec un d^bit control^ du- 
dit produit additif, de sorte que ladite buse est 
maintenue totalement dans la partie de ladite 
chambre remplie dudit gaz sous pression. 

2. Dispositif selon la revendication 1, dans lequel 
ladite cloche est dispos^e au-dessus dudit 
conduit. 

3. Dispositif selon la revendication 1. dans lequel 
ledit conduit comprend une branche de deriva- 
tion et des moyens pour d§vier une fraction 
dudit liquide dans ladite branche, dans lequel 
ladite cloche est plac^e au-dessus de ladite 
branche et est en communication par fluide 
avec ledit conduit pu I'lntermediaire de ladite 
branche. 

4. Dispositif selon la revendication 1 , comprenant 
en outre une chambre de decantation prevue 
au-dessous de ladite cloche et comportant un 
fond et une chicane qui s'etend k Tinterleur, de 
sorte que la chicane forme avec ledit fond un 
espace d'ecoulement adjacent audit fond. 

5. Dispositif selon la revendication 1 , comprenant 
en outre des moyens pour introduire et mainte- 
nir une atmosphere gazeuse sous pression 
dans ladite chambre de ladite cloche, de sorte 
que ladite buse est totalement et constamment 
situee dans la partie de ladite chambre remplie 
dudit gaz. 

6. Dispositif selon la revendication 1, dans lequel 
ladite cloche est au moins partiellement r^ali- 
s^e en mat§riau transparent. 

7. Dispositif selon la revendication 1, dans lequel 
ladite cloche est au moins partiellement r^ali- 
see en materiau translucide. 

8. Dispositif selon la revendication 1, dans lequel 
ladite cloche est r^alis^e en un materiau sensi- 
blement identique au materiau constituant ledit 
conduit, ladite cloche 6tant fix^e de mani^re 



solidaire audit conduit. 

9. Dispositif selon la revendication 5, dans lequel 
lesdits moyens pour introduire et maintenir une 

5 atmosphere gazeuse sous pression dans ladite 

chambre de ladite cloche comprennent un rac- 
cord d^bouchant dans ladite chambre et desti- 
ne k etre reli6 h une source de gaz sous 
pression, et une vanne reliee audit raccord. 

10 

10. Dispositif selon Tune ou I'autre des revendica- 
tions 5 ou 9, dans lequel lesdits moyens pour 
introduire et maintenir une atmosphere gazeu- 
se dans ladite chambre de ladite cloche com- 

15 prennent une chambre de decantation adjacen- 

te prevue au-dessous de ladite cloche, un 
conduit de fond ^quipe d'une vanne pour eva- 
cuer le liquide contenu dans lesdites chambres 
et pour introduire un gaz dans lesdites cham- 

20 bres dans un volume determine en fonction de 

la pression dudit liquide, et dans lequel ledit 
liquide p^nfetre dans ladite chambre par un 
orifice d'entr^e, une vanne d'arret etant prevue 
en position adjacente audit orifice d'entr^e. 

25 

11. Dispositif selon la revendication 1, dans lequel 
ledit dispositif est muni d'un separateur de 
pr^cipites. 

30 
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